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FoxO3a 是 FOX 转录因子家族是一个重要成员，是 BCR-ABL/PI3K/AKT 信号通
路的下游因子，而其在慢粒急变中的功能失活，可能在慢性粒细胞白血病的发生
发展中发挥重要作用，值得进一步研究。 
目的：研究 FoxO3a 去磷酸化激活或过表达后，对慢粒急变细胞 K562 细胞
株的增殖、凋亡及诱导分化作用，明确 FoxO3a 是否具有诱导慢粒急变细胞分化
作用，并研究 FoxO3a 与造血分化调控因子 Tal1、BTG1 基因的关系，初步探讨
FoxO3a 对慢粒分化障碍的机制，有利于从分化障碍角度进一步明确慢粒急变的
机理，并为慢粒急变提供一个新的诱导分化治疗方法和靶点。 
方法：采用基因重组技术从人单核细胞中提取 RNA 反转录成 cDNA,以其为
模板，使用含有酶切位点的引物进行  PCR 扩增，回收  PCR 产物，对
pIERS2-EGFP 和 PCR 回收产物进行酶切、纯化、连接，并转化和筛选抗性细
菌克隆，提取质粒，进行酶切、测序鉴定，获得 pIERS2-EGFP-FoxO3a 质粒。通
过非脂质体 Fu GenE HD 转染试剂将 pIERS2-EGFP-FoxO3a 质粒转染 K562 细胞。
以 PCR、Western-blot 检测 FoxO3a 基因的表达效果。增强 FoxO3a 在 K562 细胞
中的表达后，通过 CellTiter-Blue Cell viability Assay 检测 K562 细胞的活性变化；
流式细胞术检测细胞周期时相分布、细胞凋亡；Western-blot 检测 p27kip1、Bim
基因的表达变化；采用联苯胺染色检测 K562 细胞联苯胺阳性率、流式细胞术细
胞检测表面抗原 GPA 、CD11b 的表达变化；通过 PCR、Western-blot 检测分化
相关基因 Tal1 、BTG1 的表达情况。 
结果：成功构建重组质粒 pIERS2-EGFP-FoxO3a，经过酶切和测序鉴定与预















pIERS2-EGFP-FoxO3a, 应用 PCR、Western- blot 鉴定证实目的蛋白 FoxO3a 在
K562 表达。转染重组质粒 pIERS2-EGFP-FoxO3a 组与其它对照组相比，Cell-titer 
blue结果显示细胞增殖能力减弱(p<0.05 )；流式细胞术显示细胞阻滞在G0/G1期，
并伴随着 p27kip1 表达升，细胞调亡比例增加且伴随着 Bim 的表达升高，提示
FoxO3a 可上调 Bim 基因的表达促进细胞的凋亡。增加 K562 细胞中 FoxO3a 基
因的表达后，联苯胺染色阳性率升高，细胞形态学趋向于成熟方向分化改变，细
胞表面 GPA 抗原表达升高，髓系细胞表面分化抗原 CD11b 较对照组及空白对照
组升高，但不如 GPA 抗原变化明显，，同时伴随着 Tal1、BTG1 基因的表达降低。
FoxO3a 可诱导 K562 细胞向成熟细胞分化，其机制可能与下调 Tal1、BTG1 的表
达有关。 
结论：成功构建重组质粒 pIERS2-EGFP-FoxO3a；过表达 FoxO3a 可抑制细胞增
殖；可上调 p27kip1、Bim 基因的表达，阻滞细胞周期进程和促进细胞凋亡。FoxO3a
可诱导 K562 细胞向红系分化，其机制可能与下调造血分化因子 Tal1、BTG1 的
表达有关。 
 
















CML has a poor prognosis once develop to blastic phase with large of 
undifferention cells,and there is no effective treatment to control its 
progression.Expression of BCR-ABL results in growth factor independence of cells 
and activates multiple singnaling cascades,including the phosphatidylinositol 
3-kinase(PI3K)/protein kinase B(PKB/c-AKT) signaling pathway.It has been 
demonstrated that the members of the FOXO subfamily of transcription factors 
FoxO3a is directly phosphorylated by PKB. It has been demonstrated that FoxO3a 
transcription factors can regulate a variety of genes that influence cellular 
proliferation , survival,and differentiation. So the relationship between the signaling 
pathways of BCR-ABL fusion protein and FoxO3a are of great importance to further 
explain the mechanism of CML and search for newtherapy target.  
Objective:.To investigate the effects on proliferation, apoptosis and 
differentiation of K562 cells with dephosphorylation and overexpression of FoxO3a . To 
study the relationship between FoxO3a and Tal1, BGT1 gene. To investigate whether 
FoxO3a induces cell differentiation in CML rapid changes ,and preliminary explore  
the impact of its inactivation to chronic myeloid differentiation barriers and 
mechanisms;there is conducive to explain CML rapid change mechanism from 
differentiation obstacle angle, and provid a new induced differentiation treatment 
methods and targets to CML blast crisis. 
Methods: FoxO3a sequence was generated from mononuclear cells by 
RT-PCR, using the primers including restriction enzyme cutting sites.Then the product 
of PCR was purified ,and cut by restriction enzyme,purified and cinnectde with the 
plasmid p IERS2-EGFP.After that,the bacteria clones which are against antibiotics 
were transformed and selectd,then the recombinant plasmid was purified and 
identified by retriction enzyme cutting and sequencing.If it is identical to the 
expected ,it will be named as pIERS2-EGFP-FoxO3a.The recombinant plasmid 
confirmed by DNA sequencing was transfected into K562 cell line by the 
non-liposome transfection ,divide into pIERS2-EGFP-FoxO3a/K562 group 
(containing the target gene), pIERS2-EGFP/K562 group(not containing the target 
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